National Aeronautics and
Space Administration

ARSET

Applied Remote Sensing Training
http://arset.gsfc.nasa.gov
W @NASAARSET

Smoke Monitoring From Space

Pawan Gupta and Melanie Follette-Cook

Satellite Remote Sensing of Air Quality

September 19-21, 2017
University of California, Riverside

www.nasa.gov




Learning Objectives

By the end of this presentation, you will be able to:
» describe existing satellite capabilities for smoke monitoring

* describe available smoke products and their applications
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‘ Fires in Pictures — Google Image Search
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Forest Fires in Pictures - Google Image Search
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‘ Agriculture Fires in Pictures - Google Image Search
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‘ Waste Burning in Pictures - Google Image Search

amy stock photo
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Importance of Smoke and Fire Monitoring

Cloud
Physics &
Chemistry
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‘ Fire Detection From Satellites

* By detecting smoke
* By detecting temperature anomaly
* By detecting light
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‘ Visible Smoke From Fires

Yamuna River

Ganges River.
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‘ Spectral Signatures - Smoke Over Land
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Spectral Signatures - Smoke Over Ocean

Smoke (ocean): A2003301.1825 Smoke Case (Oct. 28, 2003; 18:25UTC; Terra)
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Smoke Detection Example (Zhao et al., 2010)
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Smoke Monitoring Tools — Worldview

-V|S|ble Imagery (MODIS VIIRS)

* Fire Detection (MODIS, VIIRS)

 Aerosol Optical Depth (MODIS, OMI, MISR)
 Aerosol Index (OMI)

* Day-Night Band (VIIRS)
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Smoke Monitoring Tools — elIDEA

enhanced Infusing satellite

@Dm into Environmental
Applications
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VIIRS RGB and smoke/fire products 20170823
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* Visible Imagery (VIR— , y US & Canada)

* Smoke Mask

 Aerosol Optical Depth
* ArNOW PM2.5
 Satellite derived PM2.5
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NOAA's Hazard Mapping System

OFFICE OF SATELLITE
N AND PRODUCT OPERATIONS

NATIONAL ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION SERVICE =

ORGANIZATION SERVICES PRODUCTS OPERATIONS

Hazard Mapping System Fire and Smoke Product
Current HMS Analysis

Analysis for day 8/23/2017 last updated at 8/23/2017 21: 20 44 GMT
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Real-Time Satellite Imagery
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GOES West ] GOES East ] Active Fire Floater Imagéd

http://www.ospo.noaa.gov/Products/land/hms.html
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Smoke Monitoring Tools — MISR Plume Height

https://misr.jpl.nasa.qgov/getData/accessData/MisrMinxPlumes2/

N A, a Jet Propulsion Laboratory JPLHOME EARTH SOLARSYSTEM  STAR
California Institute of Technology
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i MISR Plume Height Project 2
Get Data MISR Plume Height Project

Access Data David Nelson, Sebastian Val, Ralph Kahn, Ernest Koeberlein, Mike Tosca, David Diner, Cecelia Lawshe
MISR Plume Height Project
MISR Plume Height Project 2

MISR Data System

Product Maturity Levels

Local Mode Data

Gallery
e Events Search

July, 2015 - see what's changed

Access data digitized with earlier versions of MINX

© Wildfire smoke plumes Volcanic plumes Dust plumes

Publications
FAQs
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GOES-R or GOES-16

G-16 IMG 2 11
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Other Tools

* NASA's GEOS-5 Aerosol Forecasts
https://portal.nccs.nasa.gov/cqi-fp/fp_2d_chem.cqi

* NRL Forecasts
https.//www.nrimry.navy.mil/aerosol/#currentaerosolmodeling
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The Burn Index (BI) is used to detect burn scars due to wildfires. It has the
Advantage over the NDVI in that it uses wavelengths that are transparent
to smoke (1.1 and 2.2 microns).




Change is Reflectance After Fire
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SPECTRAL SIGNATURES OF
EARTH FEATURES

Snow and Ice

Clouds
Broadleaf Vegetation

Needleleaf Vegetation

Dry Soil
Wet Soil
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